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Volume mixing r a t i o   p r o f i l e s  of  numerous gases   including NO, N 0 2 ,  HN03, 
HN04, ClN03, N205 and N 2 0  w e r e  measured  remotely from 8 t o  38 km by the  
J P L  MkIV FTIR so la r   absorp t ion   spec t rometer   dur ing   ba l loon   f l igh ts  from 
Fairbanks,  Alaska ( 6 4 . 8 N ,  147 .6W)  on May 8 and J u l y  8 ,  1 9 9 7 .  The 
observed  ra t io  of NOx (=NO+N02) t o  NOy ( t o t a l   r e a c t i v e   n i t r o g e n )  i s  1 0  
t o  30% grea te r   than   ca lcu la ted  by a s t e a d y   s t a t e  model using  s tandard 
photochemistry  and  constrained by MkIV measurements of long   l ived  
p recu r so r s   ( e .g . ,  H20, CH4,  CO and N20) and SAGE I1 aerosol   sur face  
a rea .  The pe r s i s t ence  of t h i s   d i sc repancy   t o  38 km a l t i t u d e   s u g g e s t s  
that   processes   involving  aerosols ,   such  as   the  reduct ion of HN03 on the  
sur face  of soot   par t ic les ,   cannot   be  the so le  explanat ion.  
Calculat ions  using a 35% decrease   for   the   ra te  of N02+OH->HN03 ( t h e  
dominant s ink  of NOx i n   t h e   A r c t i c  summer s t r a tosphe re )  compare w e l l  
with MkIV observat ions of NOx/NOy and the   ind iv idua l  NOy s p e c i e s   a t   a l l  
a l t i t u d e s .  The good agreement  between  theory  and  observation of N205 
suggests   that   the   heterogeneous  hydrolysis  of N205, a minor s ink  of 
NOx d u r i n g   a r c t i c  summer, i s  handled  correct ly   in   the  model .  The MkIV 
NOy vs  N20 re la t ion   agrees   reasonably  w e l l  wi th   re la t ions   de te rmined  
using  the AER 2 D  model. In  addition,  comparison of t h e  MkIV  NOy v s  N 2 0  
r e l a t i o n  measured ou t s ide   t he   vo r t ex   t o  ER-2 observat ions  obtained 
in s ide   t he   po la r   vo r t ex  on Apr i l  2 6 ,  1 9 9 7  provides a contex t   for  
i n fe r r ing   t he   deg ree  of d e n i t r i f i c a t i o n ,  which may have  been a s   h igh  as 
5 ppbv during  the 1 9 9 6 - 9 7  Arc t ic   win ter .  


